This work describes application of the integral transform method to solution of a quasi-static contact problem of the coating wear-out. Frictional heating and wear of the coating occurs during the sliding of a rigid body over its surface. The problem is considered in the framework of the coupled thermoelasticity theory. The solution of the problem is constructed in the form of contour quadratures of the inverse Laplace transformation. After the calculation of the quadratures the solution of the problem is constructed in the form of series over the poles of the integrands. Investigation of the poles of integrands is performed in dependence on four dimensionless parameters of the problem. The solutions obtained are studied in detail with respect to the dimensionless and dimensional parameters of the problem. Numerical examples of the obtained solutions for contact stresses, displacements, temperature and wear of the coating are presented.
Statement of the coupled problem of wear.
To investigate the effect of thermoelastic coupling on the occurrence of thermoelastic instability in sliding contact problems, the contact problem of coupled thermoelasticity about sliding with a constant velocity V of a rigid heat- . Sliding of the half-plane I along the surface of the elastic coating takes into account
Coulomb friction and abrasive wear of the coating surface [15] [16] [17] [18] [19] . The heat flux generated at the contact due to friction is directed into the coating. From the initial instant of time, the half-plane I moving along the axis y deforms the surface ) ( h x  of the elastic coating, moving in the direction opposite to the axis x , according to the law ) (t  . Until the initial moment, the coating was at rest, and its temperature was equal to 0 T . The formulation of the problem assumes that the distribution of temperature, stresses and displacements in the coating does not depend on the choice of the horizontal coordinate along the axis y parallel to the direction of motion of the half-plane I, and are functions of only the x coordinate and time t [15] [16] [17] [18] [19] . Two-dimensional differential equations of the theory of elasticity in the case of quasi-static and in the absence of mass forces, describing the stress-strain state of the coating, take the form The relationship between stresses and strains is determined from a form of the Hooke's law:
in which the deformations in our case are expressed in terms of the displacements by the following formulas
-vertical and horizontal displacements in the coating.
The relations (1.4) are substituted in (1.3), after which (1.3) is substituted into the differential equations of the theory of elasticity (1.1) to obtain the equations of thermoelasticity
Differential equations of coupled thermoelasticity are represented by a system of differential equations of thermoelasticity (1.5) and the differential heat-transfer equation (1.2) describing the stress-strain state of an elastic coating. The boundary conditions of the problem for the differential equations (1.5), (1.2) are the following:
where f -coefficient of friction, k -coefficient of heat transfer, ) (t u w -half-plane I displacement due to the wear of the coating. Further, the abrasive wear model [24] is used, according to which
-normal compressive stresses on the contact, * K -coefficient of proportionality between the work of frictional forces and the amount of material removed from contact. In addition, according to (1.10) , it is assumed that all the heat at the contact is formed due to friction.
The initial conditions for displacement in the coating are zeros
and the initial conditions for temperature are nontrivial 
Thus, the solution of the formulated coupled contact problem of thermoelasticity for the wear of an elastic coating on the sliding contact between a rigid body and an elastic coating, taking into account the heating from friction, is reduced to solving the system of differential equations (1.2), (1.5) with the boundary (1.6) -(1.11) and initial conditions (1.13), (1.14 
The index in (2.1) denotes the transform of the Laplace transformation. The Laplace transformation (2.1) is applied to the differential equations (1.2), (1.5) taking into account the initial conditions (1.13), (1.14) and the existence conditions for the Laplace integrals (2.1) [25] . As a result, we obtain a system of ordinary differential equations with respect to the transforms 
The general solution of the differential equation (2.4) has the form A are found from the boundary conditions (1.6), (1.8), (1.10), (1.11), after applying the integral Laplace transform to them: mechanical 
From (2.13) after substituting (2.9) into it we obtain the relation 
The constants A are determined by substituting (2.16), (2.17) into the boundary conditions (2.9) and (2.11), after which a system of linear algebraic equations is formed with respect to 2 A and
are calculated from the formulas
Solving the system (2.18) with respect to the constants 2 A , 3 A , and substituting them into (2.17), (2.16), (2.13), we obtain Laplace transforms of temperature, displacements and stresses, which are not written out here.
After inversion of the resulting transforms 
where the integration contour
represents a straight line in the complex plane of the variable of integration z parallel to the imaginary axis and spaced from it by an amount  dt that is selected so that the integration contour passes to the right of all isolated singular points of the integrands. 
The asymptotics (2.31) show that the quadratures (2.20), (2.24), (2.27) do not exist in the usual sense, but are understood as generalized [26] . To calculate the quadratures in (2.20), (2.24), (2.27), regularization of the integrands at infinity when
is performed with the estimates (2.31) taken into account. As a result, the quadratures are represented as a superposition of the regular part of the generalized component and the quadrature, existing in the usual sense To determine the zeros (3.2) to determine the zero approximations ) 0 (
2) does not have convenient analytical solutions. Assuming 0 Bi  in (3.2), for the zero approximation of the roots
, as the zero approximation of the roots
For the averages Bi and 0  T for the definition of
2) is used. 
Formulas for the exact solution of the problem. Let the poles of the integrands
The index a in (4.1), (4.2) takes literal images: if instead of a it is written T , then in (4.1) we get the formula for computing (2.33); If u , then we get the formula for computing (2.35), if  , then we get the formula for computing (2.37). If
and the summation in (4.1) can be carried out over even numbers 
The solutions of the problem are written in the following series 
